Generalised vibrational mean-square amplitudes for cyclopropane and cyclopropane-d6 are calculated using spectroscopic data, and the values at 300 °K are reported. A complete set of the Coriolis coupling coefficients for these molecules has been evaluated.
These molecules have been subjected to spectroscopic investigations previously. GÜNTHARD, LORD and MCCUBBIN 1 have given the potential constants for these molecules along with the approximate zeta values for the E'xE' species. CYVIN 2 has worked out both the force constants and vibrational parallel mean-square amplitudes for these molecules. But no attempt has been made so far to obtain the generalised mean square amplitudes and a complete set of the zeta values for cyclopropane and cyclopropane-d6. Hence both these aspects have been taken up in this investigation. Fig. 1 shows the numbering of atoms and the orientation of axes.
Frequencies and symmetry coordinates used here are the same as those given by CYVIN 2 and the parameters are taken from BASTIANSEN et al. 3 .
Generalised Mean-square amplitudes
The concept of generalised mean-square amplitudes comprising (Az) 2 
phere M~1
is the matrix containing the reciprocal masses of the atoms and G~x is the inverse kinetic energy matrix.
The generalised meansquare amplitudes may be obtained in terms of the 2 matrix according to
where f]=x, y or z and ij refer to an arbitrary atom pair.
Coriolis coupling coefficients
The molecules under investigation belong to the species produce non-vanishing C o r i o 1 i s coupling coefficients.
(1) A/ xA/ ; (2) At" x A2" ; (3) E' xE' (4) E" xE" ; (5) Ax' x E" ; (6) A2'xE" (7) A/'xE' ; (8) A2" x E' and (9) E' x E" where the first four types possess rotation about the Z axis and the next five about the X and Y axes.
The £ a ' s (<x = x, y, z) are calculated using the following matrix relation,
In the above relations L is the normal coordinate transformation matrix and C a is a matrix introduced by MEAL and POLO 6 , the elements of which may be obtained by the well known vector method first suggested by them. Elements of the F matrices obtained from the general valence force field are used to get the L matrix elements.
Results and Discussion
To get the solution of the secular equation, it is assumed that the 2 elements contain all the possible interaction mean-square amplitudes also. Table I contains the expressions for generalised mean-square amplitudes for the different bonded and nonbonded distances in the molecule. The numerical values for the generalised mean-square amplitudes and the mean cross products are given in Table II. Table III shows a comparison between the mean amplitude values obtained in this investigation and from the electron diffraction data 3 . From Table II it The £ values obtained are given in Table IV. The individual £ value for a given vibration depends on the masses of the atoms, the geometry of the molecule, and the vibrational potential function.
However, several authors [7] [8] [9] [10] For the E' x E' coupling CI + C 2 6 + Cf + CI = -i. The C values obtained here satisfy these sum rules quite well.
I? values are not given in Table IV 
